Cooperative binding of NFAT and AP1 to the IL4 promoter activates its transcription. The human IL4 promoter contains six invariant binding sites for NFAT [16], but because of a polymorphism at position Ϫ524 from the transcriptional start site (dbSNP rs2243250), some promoter alMatthew V. Rockman, Positive Selection on IL4 Ϫ524 To address the role of natural selection in shaping allele frequencies at this locus, we genotyped Ϫ524 in six
human subpopulations (Table 1 ) and compared the patAlleles at each unlinked locus drift in frequency independently, but the expected drift variance is a function of tern of differentiation among subpopulations to that observed for 18 mutually unlinked SNPs, each more than population size, allele frequency, and time. There is currently no robust theoretical model from which to derive 200 kb from any known gene and thus unlikely to be affected by selection. In the absence of selection, allele expected F ST s, but expectations can be derived empirically from unlinked neutral loci. Deviations from the neufrequencies differ among subpopulations as the result of genetic drift, and the differentiation can be described tral distribution-both high and low-suggest a role for natural selection [21-24]. The use of candidate neutral by Wright's F ST [20], which ranges from 0 (no differentiation) to 1 (fixed differences between subpopulations). loci, rather than random loci, is necessary because the [25] compares the probability of the IL4 Ϫ524 data given the branch lengths from part (C) to that given the branch lengths from part (D). Together, these analyses indicate that the distribution of allele frequencies at IL4 -524 is inconsistent with neutrality.
fraction of random loci under selection is unknown and selection (i.e., allele frequencies held constant by selection), although statistical power to detect such selection the distribution F ST s for random loci is therefore uninformative with respect to the action of selection. among human subpopulations is low. Overall, China and Cameroon share high frequencies of IL4 Ϫ524T, India Global F ST among all six subpopulations at Ϫ524 is higher than that observed for 17 of the 18 neutral markand Italy share low frequencies, and the difference between the high and low frequencies is greater than exers (Figure 2A Ϫ524 is therefore inconsistent with a neutral history at raises the possibility that many common diseases will be side-effects of common, positively selected variants. this site. This result points to a role for natural selection in the structuring of IL4 Ϫ524 frequencies.
Although common variants will be a boon for disease mapping, the influence of positive selection complicates models of their population dynamics; models have asCis-Regulation Is the Target of Selection sumed that the simple allelic spectrum of common disThe distinct pattern of differentiation at Ϫ524 may be eases results from population expansion and weak negdue to selection acting directly on this site, or it may be ative selection [ 
